Abstract-This study attempts to develop a predictive model to enhance the understanding of cybersex by testing hypotheses on the relationships between religiosity, risk taking, and cybersex engagement. Using multistage proportional sampling, 256 postgraduate students who completed an online survey sent to their email addresses were randomly selected from five Malaysian universities. Results provided support for the proposed theoretical model by explaining 22% of variance in endogenous variable. Statistically significant negative relationship was found to exist between religiosity and cybersex engagement. The study also demonstrated a positive significant relationship between risk taking and cybersex engagement. University counselors would do well to be aware, and develop accurate and general knowledge about online sexual activities, address and prevent the probability of it becoming an addiction with serious life consequences for students.
I. INTRODUCTION
Technological progress of the Internet has led to the emergence and rapid growth of adult entertainment such as the delivery of sexual materials ranging from text, stories, to pictures, and videos. Statistics related to Internet sexuality have pointed out that about 42.7% of Internet users visit pornographic web sites [1] .
In the present study, "Cybersex" is simply defined as "The use of the Internet for sex" [2] , and comprises engagement in diverse sexually motivated behaviors in interactive or solitary form including: viewing text, pictures, videos, sexchats, using webcam, specific information search about sexual issues, establishing sexually-biased contacts online, etc. [3] - [5] . These activities can be grouped into solitary-arousal (e.g. watching and downloading pornography), partnered-arousal or interactive, (e.g. sex chats, webcamming, sharing sexual fantasies), and non-arousal activities (e.g. directed information search) [5] , [6] .
Several studies conclude that cybersex can alter the user's mental, emotional, and social characteristics. While it is true that most Internet users use it for recreational or utilitarian purposes, there are individuals who develop an addiction to cybersex [7] . Cybersex addiction is defined as a compulsion accompanied by extreme Internet sexually-oriented behavioral patterns that prevail over an individual's life, thoughts, and feelings [8] .
Students, especially university students, spent more time online and are in centre attention of researchers because of their potential ability to engage in compulsive Internet behaviors. Undoubtedly, students are vulnerable in the face of problems related to Internet use, especially to excessive Internet use. Malaysia's level of social networking activity has shown an exceptionally high level of engagement. In 2010, Malaysia was number nine in the world and in terms of the number of Facebook users, the country is ranked third highest in the Asia Pacific region [9] . Pornography and other forms of online sexual activities are known to be rampant as reported in the media [10] and especially among university students in Malaysia [11] .
It is stated that influential factors such as personal characteristics have been a comparatively neglected area of research in the field of cybersexual studies [12] . Therefore, exploring the possibility that students with certain personal characteristics are more likely to be excessive cybersex users might help us to better predict and intervene prior to the development of addictive behaviors. In view of that, students' risk taking propensity, and religiosity is highlighted as possible influencers in cybersex engagement.
II. LITERATURE REVIEW
A. Religiosity For a long time now, psychologists have shown great interest, with varying degrees of favor or disfavor, in the role that religion plays in interpreting and responding to life events and psychological adjustment [13] . However, there has been little attention paid to the relationship between technology adoption and religion and the tension between technological development and religious beliefs [14] . The study of religion and the Internet, which is a subfield of Internet Studies can improve our knowledge and discussion of the larger social and cultural shifts at work within networked society [15] .
Malaysia is an excellent example of a multiethnic and multi-religious country in Southeast Asia with a relatively positive level of cultural and religious tolerance [16] . Ethnic Malays and Bumiputeras comprise 78% of the total population of about 30 million [17] , and almost all of them are Sunni Muslims and follow the Shafi'i legal school of Islam [18] . Huff [19] maintains that the experience of Malaysia, with its Muslim majority population and rapid endorsement of technology, provides a strong contrast to Muslim nations in the Middle East, where political sensitivities have impeded the development of information technology [19] .
According to Campbell [20] the rise of religious fundamentalism globally within traditional religions such as Islam, Judaism, and Christianity, reveals reactions to globalization and technology. However, various religious communities have adopted and in some cases embraced the Internet as part of their contemporary religious mission and strategy for growth [21] .
This contention was echoed by a study on a sample of 2,698 Turkish Muslims by Hesapçı Sanaktekın Aslanbay, and Gorgulu [14] . The result of the study shows that the degree of religiosity significantly affected the patterns of Internet consumption. High believers, compared to moderate or non-believer groups, use the Internet more for the purpose of searching for information [14] . Policy-wise, there is a relationship between religious belief and advocating greater restriction on access to Internet pornography [22] . Religious individuals tend to disapprove of pornography use and support pornography censorship [23] . In some related studies, it was found that pornography use was lower in religious populations than non-religious and secular populations [24] , [25] .
In contrast, the results from two studies of undergraduate samples (Study1, N=331; Study2, N=97) of Grubbs et al. [26] showed that religiosity and perceived addiction to pornography were strongly and positively related and that this relationship was mediated by moral disapproval of pornography use. These results persisted even when actual use of pornography was controlled.
B. Risk Taking
As a personality characteristic or trait, risk-taking propensity is a form of individual difference [27] , and can be identified by a natural tendency to the seeking of varied, novel, complex and intense experiences and engaging in potentially harmful behaviors [28] .
In recent years, there have been growing concerns about risk-taking behaviors by students. In early studies, the prevalence of adolescent risk-taking behaviors has been addressed through numerous epidemiological surveys. These studies have repeatedly focused, almost exclusively, on behaviors, including such activities as driving a car after drinking, riding with a drunk driver, shoplifting, having sex without a condom, etc. [29] . Nowadays, the spread of risky behaviors in society make social scientists continue to devote considerable attention to spillover effects from risky behaviors especially among college and university students [30] .
Risk taking is part of life, but people differ in their risk-taking propensity. Some people enjoy risky pursuits while others dislike such activities [31] . It is very important to see association between risk taking behaviors and cybersex involvement because risk taking online can translate into actual risky sexual encounters.
Several survey results suggest that more frequent engagement in cybersex has been positively associated with risky behaviors. Users feel safe using the Internet for sexual purposes, encouraging more adventurous and riskier behaviors [32] , [33] . In accordance with the mentioned arguments we proposed the following hypotheses:
H1. Religiosity negatively influences cybersex engagement.
H2. Risk taking positively influences cybersex engagement.
III. METHOD
We conducted a quantitative online survey among 256 master's and PhD. students. Due to the sensitivity of the research topic, before recruiting participants for the study, ethical approval for this study was granted by the Ethics Committee for Research Involving Human Subjects Universiti Putra Malaysia (JKEUPM). Further, prior to answering the survey questions, an electronic consent form was used as a tool to provide assurance to participants that their privacy, confidentiality, and participation would be fully anonymous with no link to their email address. The consent form further assured that their participation was voluntary and withdrawal would have no consequences. Sample size when conducting PLS path modeling adheres to guidelines from Chin [34] that suggested a minimum sample size equal to or exceeding 10 times the larger of the largest number of structural paths leading to a latent variable. In this study the largest number of structural paths belongs to religiosity scale (LPCG dimension) with 8 indicators. Therefore, a sample comprising 256 respondents who completed questionnaires was acceptable. This study uses multistage proportional sampling. First, five universities were randomly selected among Klang Valley universities (the states of Selangor and Kuala Lumpur) including two public and three private universities. Second, proportional sampling was applied to come up with appropriate sample sizes for each university. In the third stage, having students email addresses, there was the possibility for random selection of emails in each university based on proportional sample size in the second stage. Considering the issues of confidentiality, selected universities are called A, B, C, D, and E.
A. Instrumentation
The study applied three instruments to measure the variables of the study. These include an online questionnaire containing questions about respondents' age, gender, study level, sexual orientation as well as the following questionnaires:
Internet Sex Screening Test (ISST) Delmonico and Miller [35] : Among the instruments, it is an excellent measure for evaluating online sexual behaviors [36] , [37] . The rating ISST scale administered is a 25-item, True-False measure of online sexual behavior developed by Delmonico [38] . ISST has been utilized as a self-administered, screening instrument to assist individuals in determining whether their Internet sexual behavior has reached the stage of being clinically problematic. Delmonico and Miller [35] used factor analysis to empirically establish sub-scales, of which there are five: (a) online sexual compulsivity (OSC), (b) online sexual behavior-social (OSB-S), (c) online sexual behavior-isolated (OSB-I), (d) online sexual spending (OSS), and (e) interest in online sexual behavior (IOSB). ISST produces a total score evaluating problematic online sexual behavior as well as the scores of the five subscales. Sample items of ISST are: "I have a sexualized username or nickname that I use on the Internet", "I have made promises to myself to stop using the Internet for sexual purposes," and "I have stayed up after midnight to access sexual material online". For this study, the scale was transformed into a 5-point Likert scale. The ISST has proof of convergent validity, and has a relation with another measure of sexual addiction and internal consistency for sub-scales in the study reported as α =0.51 to 0.86 [35] . The present study resulted in α = 0.64 to 0.83. Domain-Specific Risk-Taking Scale (DOSPERT) Blais and Weber [39] : Risk taking is often domain specific, meaning that somebody's ethical risk taking may not predict his or her health or social risk taking [39] . The risk-taking responses of the 18-item version of the DOSPERT Scale assess behavioral intentions or how likely it is that respondents might participate in risky activities/behavior developed by Blais and Weber [39] . The risk-taking scale assesses behavioral tendencies, and risky behaviors derived from five domains of life (ethical, financial, health/safety, social, and recreational risks) on a 30-item scale. This study however uses only the ethical, health/safety and social domains. Sample items use a 7-point rating scale ranging from 1 (extremely unlikely) to 7 (extremely likely), and include "Revealing a friend's secret to someone else" and "Engaging in unprotected sex". Blais and Weber [39] provided evidence proof of the factorial and convergent/discriminant validity of the scores regarding constructs such as sensation seeking, dispositional risk taking, intolerance for ambiguity, and social desirability. Construct validity was also gauged using correlations with the findings of a risky gambling task and also through testing gender differences. Hanoch, Johnson, and Wilke [40] have also provided proof of the DOSPERT Scale's construct validity by using it to illustrate that those chosen to show high levels of risk taking in one content area can be risk averse in other risky domains. The DOSPERT scale has been observed to possess high internal consistency (Cronbach's α=0.71-0.86) and moderate test-retest reliability estimates [39] . Results of the study by Buelow and Brunell [41] showed moderate to high Internal consistency (α = 0.65 -0.89) for the scale. The present study resulted in α = 0.70 to 0.79.
Strength of Religious Faith Questionnaire (SRFQ): Respondents' conviction of religious faith is assessed using the instrument adapted and rewritten using the following religiosity questionnaires: a) Muslim Religiosity-Personality Inventory (MRPI) [42] , b) Hoge's Intrinsic Religiosity Scale (IRS) [43] and c) Age Universal I/E-Revised Scale (I/E-R) [44] .
The instrument has 12 items on a 5-point scale ranging from 1 (strongly disagree) to 5 (strongly agree), with three items being reverse-scored. Higher scores are indication of higher levels of religiosity. Because the instrument does not contain references to any specific religious orientation, it may be utilized with students of all religious affiliations as well as for those without any interest in or affiliation with religious traditions and perspectives. Sample of items includes: "In my life, I experience the presence of the Divine (i.e., God)" and "I try to understand the meaning of religious words/verses". Since SRFQ was adapted to fit the study, factor analysis was developed for the newly-adapted SRFQ for the purpose of determining the number of distinct constructs required to explain the pattern of correlations among a set of measures [45] . The constructs identified are: Level of people's consciousness of God (LPCG) and Faith-based religious values (FBRV). For the process of validating the newly adapted Strength of Religious Faith Questionnaire (SRFQ) instrument, and to prove the validity, after revision, rewording, and approval for completeness by the first expert, copies of the scale were given to three other experts. They studied and certified that the scale was good enough to measure what it intended to measure. The feedback received from the expert review panel was used to revise, re-word, and improve the content of the adapted survey instrument. The present study resulted in α = 0.80 to 0.93.
B. Statistical Tools
The research hypotheses have been tested using partial least squares-structural equation modeling (PLS-SEM) to assess both the measurement and structural models. This study uses SmartPLS 3.0 [46] . The use of PLS is justified for the following reasons: 1) research objective would be prediction of the dependent variables rather than confirmation of structural relationships; 2) this study uses latent variable scores as indicators of the second-order construct 3) data in this study exhibit skewness and non-normality that is not an issue when the study uses PLS [47] - [49] . All variables used in the study are reflective. Reflective indicators are seen as functions of the latent construct, and changes in the latent construct are expressed in the changes in the indicator (manifest) variables [50] .
In line with what has been suggested by Becker, Klein, and Wetzels [51] and Hair, Ringle, and Sarstedt [52] , and having the multi-dimensional reflective-reflective constructs, a two-stage approach was used in the study. The construct scores of the first-order constructs will be estimated in a first-stage model in the absence of the second-order construct. The model subsequently utilizes these first-stage construct scores to indicate the higher order latent variable in a separate second-stage analysis [51] .
IV. ANALYSIS AND FINDINGS
A. Descriptive Analysis Participants ranged in age from 22 to 51 years (M = 30.84, SD = 6.23). Table I summarizes the demographic profile of respondents. Gender was relatively evenly distributed and the sample included 130 (50.8%) males, while their female counterparts comprised 48.8% (n = 125). Only a single student introduced himself as transgender. A total of 129 (50.4%) of them were master and 127 (49.6%) PhD students. The majority (226) of participants were heterosexual (88.3%), 16 (6.3%) bisexual, and 10 (3.9%) were uncertain about their sexual orientation. Only 4 (1.6%) respondents indicated that they were homosexual and were sexually attracted to members of the same sex. 
B. Assessment of the Model Using PLS-SEM
The assessment of a model in PLS-SEM requires a two-step process that involves measuring the outer/measurement and inner/structural model [53] - [55] . The initial step in PLS analysis is to analyze the measurement model to measure loading of indicators (specific questions) on the theoretically defined constructs. The structural model assesses the relationships between the constructs through path analysis [53] , [54] .
C. Measurement Model
To assess the measurement model a two-step analysis was conducted. Initially, the first-order factors were analyzed for all constructs. According to Chin [53] , and Hair et al. [54] , to define the reliability and validity of the reflective measurement, the Composite Reliability (CR) and Average Variance Extracted (AVE) were used.
To establish reliability of the reflective measurement model, indicator reliability and construct reliability were assessed. In assessing a model's indicator reliability, the loading of each indicator must be higher than 0.7 to be considered acceptable [54] . A loading lower than 0.4 indicates that an item should be considered for removal, and items with a loading of 0.4-0.7 should be considered for removal if their removal increases the CRs and AVEs above the threshold [53] , [47] .
Internal consistency reliability was established (Table II) Table  III were removed to raise the AVEs and CRs achieved acceptable convergent validity [47] , [53] .
All AVEs values were greater than 0.5 and considered acceptable except items reported in Table III .
Discriminant validity of the latent variables was established: 1) Using the Heterotrait-Monotrait Ratio (HTMT), variables showed acceptable discriminant validity (HTMT of below 0.85) according to the HTMT .85 criterion [56] ( Table IV) ; 2) Using the Fornell and Larcker criterion:
The AVE of each latent construct was higher than the construct's highest squared correlation with any other latent construct [53] , [57] . See Table V . Moreover, all loadings were high and cross-loadings were low in comparison with the loadings [53] , [54] , [58] . Table VI shows the results of the assessment of religiosity, risk taking, and cybersex as second order reflective constructs. The results presented in Tables VI and VIII indicate that the reliability, convergent validity, and discriminant validity for the three second order constructs met acceptability criteria.
D. Structural Model
Two criteria should be considered and interpreted in using PLS-SEM: the path coefficients and the R2 measure for the endogenous constructs [53] , [54] . Structural model assessment determines some results such as the variance explanation of endogenous constructs, effect sizes, and predictive relevance [49] . In accordance with the study takes 5,000 resamples to determine statistical significance.
Before looking at the results of the path model, Standardized Root Mean Square Residual (SRMR) criterion should be reported for model validation purposes [59] . In this study SRMR is 0.058 (below cut-off of 0.08) indicating a satisfying overall goodness of model fit.
Using PLS algorithm R2 measure was calculated for the endogenous latent variable cybersex engagement to measure the model's predictive accuracy (Fig. 1) . R2 values of 0.67, 0.33, and 0.19 are considered substantial, moderate, and weak respectively by Chin [53] . R2 measure was 0.22 for cybersex engagement. R2 = 0.220 is considered relatively high by behavioral research [47] , [57] . To avoid bias toward complex models, Hair et al. [47] suggest the criterion adjusted R2 needs to be calculated. R2adj for cybersex was 0.214. Using one-tailed P values for causal links in the model, path coefficients have been calculated [59] . With regard to the religiosity construct, results show that this variable contributes to a significant negative effect on cybersex engagement (β = -0.224, p = 0.001) and positive and significant path confirmed for the relation of risk taking and cybersex engagement (β = 0.351, p = <0.01).
Using Blindfolding in SmartPLS [49] , [52] , the cross-validated redundancy measure (Q2) was calculated to be 0.155, thus giving an acceptable predictive validity of exogenous latent variable which is well above zero, indicating the predictive relevance of the PLS path model.
Values "greater than zero imply that the exogenous constructs have predictive relevance for the endogenous construct under consideration [48] .
Finally, the effect size for each path model can be obtained by calculating Cohen's f2, where 0.02, 0.15, and 0.35 have been suggested as small, moderate, and large effects respectively [60] . The f2 presented in Table IX indicates values of 0.060 and 0.15, which are considered as small and moderate respectively. Therefore the results show that the effect of risk taking on cybersex engagement was higher than the effect of religiosity on cybersex engagement. This study was the first of its kind to examine the influence of religiosity and risk taking on engagement in cybersex among university students in Malaysia with analysis done using PLS-SEM.
Although previous studies might not have examined higher order constructs of variables used in this study, in general, the results of the current study are consistent with the findings of previous studies. The result of strong negative effect of religiosity on cybersex engagement is in line with [22] , [23] . The result of influence of risk taking on cybersex engagement was consistent with the study of Prause and Finn [32] , and Young [33] that found risky behaviors have been positively associated with more frequent engagement in cybersex.
This study used a multi-dimensional scale to assess the relationship between religiosity, risk taking and cybersex engagement. While previous studies have also shown the association of religiosity and online sexual activities [23] [24] [25] [26] , and risk taking and cybersex [32] , [33] , few studies have developed an integrated predictive model using higher order constructs. This modeling approach reduces model complexity, achieves theoretical parsimony, and can avoid multicollinearity [47] , [61] . Therefore, in summarizing the results of this study, it can be said that the students' religiousness is a protective factor against cybersex engagement and more frequent engagement in cybersex has been positively associated with risk taking propensity. Note: all relationships are calculated one-tallied, statistical significance was set at 5 %. 
VI. IMPLICATIONS AND FUTURE RESEARCH
In this study, we investigated the effects of factors influencing residents' engagement in cybersex at postgraduate level in selected Malaysian universities. We used a framework to conceptualize the relationships between religiosity, risk taking, and cybersex engagement. However, studies in this regard has been widely criticized in terms of their incompleteness [12] , [14] . Therefore, in acknowledging these insufficiencies, we have applied a predictive knowledge-based conceptual framework. This study is a pioneering work in examining variables used in an integrated model using higher order reflective constructs. Furthermore, this study was the first attempt to explore these relationships employing the powerful PLS-SEM statistical method, which is well suited for model development.
The findings of this study also provide and confirm knowledge based on the literature of religiosity and risk taking propensity as individual variations in the likelihood of engaging in cybersex. Indeed, the present study reinforces and highlights the importance of addressing research to examine these variables. The results of this study have some important practical implications for counselors to encourage constructive discussion of the topic in order to minimize its harmful consequences. Considering religiosity was shown to play a significant role against cybersex, belief systems from the students' respective religious traditions can serve in helping them in both prevention and therapy. Notwithstanding, this study is not without its limitations. The present study relied on self-report questionnaires that measure perceptions and intentions of individuals at a single point in time. The fact that perceptions and intentions change over time as individuals gain experience, point to the need for a longitudinal study to validate the findings. Future research may investigate other combinations of individual differences such as psychological triggers of trauma that may potentially mediate the structural relationship in this study.
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